INTRODUCTION {#sec1-1}
============

The metabolic syndrome has been described as a 'clustering' of several risk factors for cardiovascular disease, obesity (particularly abdominal obesity), dyslipidemia, insulin resistance, and hypertension. Globally, the incidence of this syndrome is rising at an alarming rate.\[[@ref1]\] Obesity is a public health concern because of its association with a number of medical complications that lead to increased morbidity and mortality. The most common obesity-related complications are type-2 diabetes mellitus, hypertension, dyslipidemia, cardiovascular diseases, gallstones and cholecystitis, respiratory dysfunction, non-alcoholic chronic liver disease, and certain cancers.\[[@ref2]\] The prevalence of the metabolic syndrome is increasing because of the 'obesity epidemic.'\[[@ref3]\] The increased prevalence of obesity has been accompanied by a parallel increase in the prevalence of the metabolic syndrome. The metabolic syndrome, which is associated with three-fold and two-fold increases in type-2 diabetes mellitus and cardiovascular disease, respectively, has become a major public health challenge around the world.\[[@ref4]\] Research is urgently required to elucidate the prevalence and associated risk factors, in countries where it had not been estimated yet. There is very minimal data available on the prevalence of the metabolic syndrome in obese patients.\[[@ref5]\] Furthermore, few systematic data are available on the prevalence of the metabolic syndrome in obese persons from the most recent worldwide criteria of the International Diabetes Federation (IDF) metabolic syndrome definition.\[[@ref6]\] The objectives of this study are to determine the prevalence of the metabolic syndrome among obese patients using the IDF definition and to identify the factors that are associated with the metabolic syndrome among these patients.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design {#sec2-1}
------------

The aim of this cross-sectional study was to measure the prevalence of metabolic syndrome among obese Qataris attending the primary health care centers in Doha. The subjects of the study were the attendants of primary health care centers who were selected through a multiple-stage sampling procedure. First, four primary care centers were chosen randomly from the four different regions of Doha city; the northern, southern, central, and western regions.

Inclusion and exclusion criteria {#sec2-2}
--------------------------------

One of every three clients who visit the health center and fulfill the inclusion criteria: age \> 18 years and obese (≥ BMI 30 kg/m2) were invited to participate in the study. Exclusion criteria were underlying endocrine diseases such as Cushing\'s disease, acromegaly, hypothyroidism, hypogonadism, patients on prolonged steroid use, and those who were on active drug treatment for obesity at the time of recruitment.

Sample size {#sec2-3}
-----------

Sample size determination was conducted by the Epi-info stat-calculator, and was calculated as 148 subjects considering a 10% dropout.

Instruments and data collection {#sec2-4}
-------------------------------

The questionnaire portion of this study was designed to be quick and easy to fill out by the researchers. It was validated through professional review and piloting. It was translated from English to Arabic, and then translated again from Arabic to English, to ensure language consistency. It had two sections, one describing the personal characteristics, and the other questioning the different risk factors of the metabolic syndrome. It was administered via a face-to-face interview. The anthropometric measurements included body weight; height and girth were taken with the subjects in light clothing and without shoes. Height was measured to the nearest 0.1 cm. Weight was measured to the nearest 0.1 kg. Body mass index was computed as the ratio of weight (kg) to the square of height (m) (kg/m^2^). Waist circumference was defined as the average of two measurements taken after normal expiration to the nearest 0.1 cm at the midpoint between the lowest rib and the iliac crest. Blood pressure was measured on the right arm, with the subject in a sitting position, after a minimum five-minute rest, using a standard mercury sphygmomanometer. Two consecutive measures of systolic and diastolic blood pressure were recorded to the nearest 2 mmHg. The second blood pressure recording was performed at least one minute after the first one. The mean value of the two blood pressure readings was taken into account. Subjects were asked to fast for 12 hours before blood sampling. They were also asked to refrain from smoking for 12 hours before blood draws. A 20-ml blood sample was drawn on disodium Ethylenediaminetetraacetic acid (EDTA) kept at room temperature, and centrifuged within four hours. Samples were analyzed on the same day. Glucose was measured by the glucose oxidase method. Serum triglyceride and HDL levels were measured enzymatically. Metabolic syndrome was diagnosed according to the IDF definition, which was the presence of central obesity: Abdominal circumference ≥ 94 cm in males or ≥ 80 cm in females, plus any two of the following: HDL cholesterol \< 1.03 mmol/mL (\< 40 mg/dL) \[males\] or \< 1.3 mmol/mL (\< 50 mg/dL) \[females\], Triglycerides ≥ 1.7 mmol/mL (≥ 150 mg/dL), Blood pressure ≥ 130 / 85 mmHg or the patient receiving antihypertensive treatment, and baseline glycemia \> 5.6 mmol/mL (\> 100 mg/dL), or previously-diagnosed type 2 diabetes mellitus.

Data analysis {#sec2-5}
-------------

The collected data was entered into the SPSS software (version 16). For cross-tabulation and computation, statistical significance using 95% confidence interval (CI) was calculated. A Chi-square test was used for the comparison of different categorical groups with a p-value \< 0.05 considered to be significant. Unavailable and multivariable binary logistic regression analyses were used to identify factors that were significantly associated with the metabolic syndrome among obese patients. The findings were presented with the adjusted odds ratio (OR), its 95% confidence interval (CI), and the corresponding *P*-values.

Ethical considerations {#sec2-6}
----------------------

Approval of the research as well as the National Ethical Committee was done. Informed consent was signed by the participants after explanation of the purpose of the study, the direct and indirect benefits and risks as well as confidentiality of the collected data, with their rights to withdraw at any stage of the study.

RESULTS {#sec1-3}
=======

A response rate of 91.9% was achieved in this study as 136 adults had successfully completed the study, from them 48.5% were males and 51.5% females. Near half of them, 48.5%, had passed the primary, secondary school levels, while 22.1% had passed the university level, and 29.4% were illiterate. More than three-quarters of them were married, 77.9%. With regard to the working status, only 34.6% were working, as shown in [Table 1](#T1){ref-type="table"}. The mean (SD) age of the studied group was 45.2 (12.9), the mean (SD) height of the studied group was 163.2 (10.5), the mean weight (SD) was 101 (23.3), the mean (SD) waist circumference was 111.3 (13.8), and the mean (SD) of their BMI was 37.8 (6.8), as shown in [Table 2](#T2){ref-type="table"}. The BMI of 44.9% of the studied population was less than 34.9, the BMI of 23.5% was between 35 and 39.9, while 31.6% had morbid obesity \[[Table 3](#T3){ref-type="table"}\]. The overall prevalence of the metabolic syndrome was 46.3%. By gender, the prevalence was 42.4% among males and 50% among females. However, there was no significant difference in the prevalence between males and females \[[Table 4](#T4){ref-type="table"}\]. The prevalence of metabolic comorbidities of abnormal waist circumflex, raised blood pressure, raised fasting blood sugar, high triglycerides, and reduced high-density lipoprotein was 88.2, 42.6, 32.4, 31.6, and 27.9%, respectively \[[Table 5](#T5){ref-type="table"}\]. The results of simple binary logistic regression analysis for potential associated factors of the metabolic syndrome were DM and increasing age, which were the only independent variables that were statistically significant in the multivariate analysis, using multiple binary logistic regressions \[[Table 6](#T6){ref-type="table"}\].
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Frequency distribution of the studied population according to demographic characteristics (n = 136)
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Physical characteristics of the studied group (n = 136)
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Prevalence of obesity class among the studied population (n = 136)
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Prevalence of metabolic syndrome among the studied population by gender (n = 136)
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Prevalence of metabolic comorbidities among the studied population (n = 136)
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Associated factors of the metabolic syndrome using simple binary logistic regression (n = 136)
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DISCUSSION {#sec1-4}
==========

In the current study, the overall prevalence of the metabolic syndrome among obese Qatari adults, attending primary health care centers was 46.3%, which was constant, with a previous finding from a study among obese Kuwaiti adults, which was 46.8% using NECP ATP III.\[[@ref7]\] The prevalence in the current study was higher than the prevalence among obese adults attending the obesity clinic in Malaysia, which was 40.2% using the IDF definition of the metabolic syndrome,\[[@ref8]\] but was considerably lower than that in other comparable studies in obese patients conducted in Italy (53%) and Taiwan (50.7%).\[[@ref9][@ref10]\] The differences in prevalence might be due to the different definition used for the criteria of the metabolic syndrome in the different study populations. The studies in Italy and Taiwan used the National Cholesterol Education Program Adult Treatment Panel (NCEP ATP) III definition,\[[@ref9][@ref10]\] while the NCEP ATP III criteria were similar to the IDF criteria, except that central obesity was not a mandatory criteria, unlike that proposed by the IDF. This might give rise to a higher prevalence of the overall metabolic syndrome in the studies using the NCEP ATP III definition.\[[@ref11][@ref12]\] The current study showed that prevalence of the metabolic syndrome among females (50%) was higher than males that in males (42.4%), which was consistent with Marchesini *et al*., who reported a prevalence of 56.7% in females, compared to 51.9% in males.\[[@ref9]\] Similarly, Lee *et al*. found a higher prevalence among females at 31.9%, and 20.5% among males, but found that males were significantly associated with an increased risk of having the metabolic syndrome.\[[@ref10]\] However, the present study and the study conducted by Marchesini *et al*.\[[@ref9]\] did not find a similar association. Population-based studies have also shown that the prevalence of the metabolic syndrome using the IDF criteria tended to be higher in females.\[[@ref13][@ref14]\] The current study showed that the prevalence of the metabolic syndrome was noted to increase from obesity class 1 to 2, although the prevalence in obesity class 3 was slightly lower. Similarly in NHANES III, the metabolic syndrome was present in 5% of those with normal weight, 22% in those who were overweight, and 60% in those who were obese.\[[@ref15]\] A large waist circumference alone identified up to 46% of the individuals who would develop the metabolic syndrome within five years.\[[@ref16]\] A similar finding was seen by Marchesini *et al*., who showed that the prevalence of the metabolic syndrome in their obese subjects increased with a rising obesity class and the metabolic syndrome was significantly associated with BMI.\[[@ref5]\] However, the metabolic syndrome was not significantly associated with the BMI class in the current study. The prevalence of individual metabolic comorbidities of the metabolic syndrome in the current study, according to the IDF definition, was abnormal waist circumflex, raised blood pressure, raised fasting blood sugar, high triglycerides, and the reduced high density lipoprotein was 88.2, 42.6, 32.4, 31.6, and 27.9%, respectively. Similar findings were observed in US NHANES III 2003--2006 survey indicating a high prevalence of components of the metabolic syndrome, as defined by ATP III. Among the 3423 adults, abdominal obesity was present in 53%, elevated blood pressure in 40%, and hyperglycemia in 39%. These were the most frequently occurring risk factors for the metabolic syndrome, regardless of whether one examined the crude or age-adjusted estimates. A smaller percentage of adults had elevated TG (31%) and low HDL (25.1%).\[[@ref17]\] Insulin resistance was the common proposed mechanism linking obesity and hypertension.\[[@ref18]\] An analysis of the 1998 Singapore National Health Survey found that the hypertension factor was positively loaded for obesity. This finding was in-keeping with the existing knowledge that obesity was clearly linked to essential hypertension.\[[@ref19]\] Age and being diabetic were the only significant associated factors found to influence the odds of having the metabolic syndrome in this study. This finding was consistent with other comparable studies.\[[@ref9][@ref10]\] Marchesini *et al*. reported that the odds of having the metabolic syndrome increased by 1.43 (95% CI 1.32--1.56) for every ten-year age increment.\[[@ref9]\] This was also inconsistent with the results of (NHANES III,1988--1994), which showed that at the baseline, the prevalence of the metabolic syndrome was 26.8% in men and 16.6% in women. After eight years of follow-up, there was an age-adjusted 56% increase in prevalence among men and a 47% increase among women.\[[@ref20]\] Also many studies reported that most of diabetic patients with type 2 diabetes had features of the metabolic syndrome.\[[@ref21]\]

Limitations of the study {#sec2-7}
------------------------

The relatively small sample that was chosen from patients who attended the primary care centers made it difficult to generalize the results from this study, so a population-based study with a large sample was needed.

CONCLUSION {#sec1-5}
==========

The prevalence of the metabolic syndrome among obese patients using the IDF definition was high; it was higher among females and significantly increased with the presence of diabetes and increase in age. The abnormal waist circumference, raised blood pressure, and raised fasting blood sugar were the most common metabolic comorbidities found in obese patients followed by high triglycerides and reduced HDL. In the future such findings should be taken into account when planning for new or expansion of existing health services and when implementing future non-communicable disease prevention and control programs.
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